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$Z_{i}e,$ $Z_{j}e$ ( $e$ $e=1.6022\cross 10^{-19}C$) ( )
$r_{i,j}$ 2 2 (Coulomb potential)
$V= \frac{Z_{i}Z_{j}e^{2}}{\Gamma.,j}$
.
$\text{ }2$ (Electron-electron repulsion)





















( \Delta ) 1
$(l, m, n)\in \mathbb{Z}^{3}$
$\bullet$ NaCl
$\mathrm{N}\mathrm{a}$ (or $\mathrm{C}1$) $:(l, m, n);l+m+n\equiv 0(\mathrm{m}\mathrm{o}\mathrm{d} 2)$
$\mathrm{C}1$ (or $\mathrm{N}\mathrm{a}$) $:(l, m, n);l+m+n\equiv 1(\mathrm{m}\mathrm{o}\mathrm{d} 2)$
$1\subset \text{ }\neq$ $*\text{ }$ 1
$\kappa$ .
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$\mathrm{C}\mathrm{s}$ (or $\mathrm{C}1$) $:(2l, 2m, 2n)$
Cl (or $\mathrm{C}\mathrm{s}$) $:(2l+1,2m+1,2n+1)$
$\bullet$ $\mathrm{C}\mathrm{a}\mathrm{F}_{2}$
Ca: $(2l, 2m, 2n);l+m+n\equiv 0$ (mOd2)
$\mathrm{F}$ : $(2l+1,2m+1,2n+1)$
$\bullet$
$\mathrm{Z}\mathrm{n}\mathrm{S}$ (Zinc Blende, Sphalerite)
Zn (or $\mathrm{S}$ ) $:(2l, 2m, 2n);l+m+n\equiv 0$ (mOd2)
$\mathrm{S}$ (or $\mathrm{Z}\mathrm{n}$ ) $:(2l+1,2m+1,2n+1);l+m+n\equiv 0$ (mOd2)
$\bullet$
$\mathrm{Z}\mathrm{n}\mathrm{S}$ (Wurtzite)
Zn: $lax+may+ \frac{n}{2}cz+\frac{a}{3}\chi_{2}(n)(x+y),$ $\chi_{2}(n)\equiv n$ (mOd2)
$\mathrm{S}:lax+may+(\frac{n}{2}+\frac{1}{8})cz+\frac{a}{3}\chi_{2}(n)(x+y)$
$(x=(1,0,0),$ $y=( \frac{1}{2},$ $\frac{\sqrt{3}}{2},0),$ $z=(0,0,1),$ $c/a= \frac{2\sqrt{6}}{3})$
$\bullet$ NiAs
Ni (or As): $laae+may+ncz$
A
$\{$
$\mathrm{s}$ (or Ni): $lax+may+ncz \pm(\frac{a}{3}oe+\frac{a}{3}y+\frac{c}{4}z)$








$\text{ }\mathrm{Y}\mathrm{C}$ direct sum $\text{ }$









. . . $\gamma_{m}|_{/_{\wedge}\backslash }-\iota*$
. . ..Epstein zeta function $Z|\begin{array}{lll}/1 /.l ;\mathrm{m}\mathrm{r} \mathrm{r} \kappa\end{array}|(s)Q$ lf
$\delta_{1}$ $\delta_{2}$ .. . $\delta_{m}$
$Z|\begin{array}{llll}\gamma_{1} \gamma_{2} \gamma_{m}\delta_{1} \delta_{2} .\cdot . \delta_{m}\end{array}|(s)_{Q}$
$:=Q(n_{1}+ \acute{\gamma}_{1,\ldots\prime}\acute{n}_{n}+\gamma_{m})\neq 0\sum_{n_{1}n_{2},\ldots n_{m}\in \mathrm{z}}\frac{\exp(2\pi i\Sigma j_{-}^{-}1n_{j}\delta_{j}m)}{Q(n_{1}+\gamma_{1},\ldots,n_{m}+\gamma_{m})^{*/2}}$
,
$Q(x_{1}, \ldots, x_{m})=\sum_{j=1}^{m}\sum_{k=1}^{m}aj,kxjxk$ : ; $Q=(aj,k)j,k$ ,









Epstein zeta function $M(s)$
$M(s)=-Z|\begin{array}{lll}0 0 0\frac{1}{2} \frac{\mathrm{l}}{2} \frac{\mathrm{l}}{2}\end{array}|(2s)_{Q}$ , $Q(x_{1}, x_{2}, x_{3})=x_{1}^{2}+x_{2}^{2}+x_{3}^{2}$
Epstein zeta function $\text{ }$ $\mathrm{Y}\mathrm{C}$
$\text{ }$ $n$ :
. $Q(x_{1}, x_{2}, \ldots, x_{n}),$ $\varphi_{n}(s),$ $\varphi_{n}(s, a)$ K
$Q(x_{1},x_{2}, \ldots, x_{n})=\sum_{j=1}^{n}$ xj2















$( \mathrm{i})\sqrt{\pi}\varphi_{1}(\frac{1}{2})=2\log 2$ ,
$( \mathrm{i}\mathrm{i})\sqrt{\pi}\varphi_{n+1}(\frac{1}{2})-\sqrt{\pi}\varphi_{n}(\frac{1}{2})$
$=2^{\lrcorner 3n_{\vec{2}}+1} \sum_{k_{1\prime\cdots\prime}k_{n}\in \mathrm{N}}\{\sum_{j=1}^{n}(2k_{j}-1)^{2}\}^{-\frac{n-1}{4}}\sum_{m\in \mathrm{N}}(-1)^{m-1}m^{\frac{\mathfrak{n}-1}{2}}I\mathrm{f}_{\frac{n-1}{2}}$
$I\acute{\mathrm{t}}_{\nu}(x)$ Bessel
Corollary.
(i) $\sqrt{\pi}\varphi_{1}(\frac{1}{2})=2\log 2$ ,
(ii) $\chi_{4}(n)$ $\mathrm{m}\mathrm{o}\mathrm{d} 4$ Dirichlet $\sigma_{0}(n)=\Sigma_{d|n}1$
$\sqrt{\pi}\varphi_{2}(\frac{1}{2})$ $=$ -4 $( \sqrt{2}-1)\zeta(\frac{1}{2})L(\frac{1}{2},$ $\chi_{4})$
$=$ 8
$\sum_{k,m\in \mathrm{N}}(-1)^{m-1}I\acute{\mathrm{t}}_{\mathrm{O}}(\pi m(2k-1))+2\log 2$
$=$ 8
$\sum_{n\in \mathrm{N}}K_{0}(\pi n)\sigma_{0}(n)-24\sum_{n\in \mathrm{N}}I\mathrm{f}_{0}(2\pi n)\sigma_{0}(n)$








$\varphi_{n+1}(s)-\varphi_{n}(s)=2\sum_{m\in \mathrm{N}}(-1)^{m}\varphi_{n}(s, \pi m^{2})+\varphi_{1}(s)$
Lemma 2 ([1, 2]). $I\acute{\mathrm{t}}_{\nu}(x)$
$2I\mathrm{f}_{\nu}(x)$ $=$ $\frac{1}{2\pi i}\int_{(c)}(x/2)^{\nu-2s}\Gamma(s-\nu)\Gamma(s)ds,$ $c> \max(0, \Re\nu)$ ;
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$K_{\nu}(x)$ $=$ $K_{-\nu}(x)$ ;
$K_{n+(1/2)}(x)$ $=$ $K_{-n-(1/2)}(x)= \sqrt{\frac{\pi}{2x}}e^{-x}\sum_{r=0}^{n}\frac{(n+r)!}{r!(n-r)!(2x)^{t}}$ ;
$K_{\nu}(x)$ $\sqrt{\frac{\pi}{2x}}e^{-x}\sum_{f=0}^{\infty}\frac{\Gamma(\nu+n+\frac{1}{2})}{\Gamma(\nu-n+\frac{1}{2})n!(2x)^{n}}$
$(| \arg x|<\frac{3\pi}{2})$
$=$ $O(x^{-\frac{1}{2}}e^{-x})$ as $xarrow\infty$
Lemma 3 ([4]). $\{a_{n}\},$ $\{b_{n}\}$ $\{\lambda_{n}\}$ , {\mu
Dirichret
$\varphi(s)=\sum_{n=1}^{\infty}\frac{a_{n}}{\lambda_{n}^{s}}$ , $\psi(s)=\sum_{n=1}^{\infty}\frac{b_{n}}{\mu_{n}^{s}}$
(2) $\Delta(s)\varphi(s)=\Delta(\delta-s)\psi(\delta-s)$ ( $\Delta(s)$ : )
$\text{ }$ $E(x)$ $\Delta(s)$ ( )
$E(x)= \frac{1}{2\pi i}\int_{(\kappa)}\Delta(s)x^{-s}ds$ .
$\Phi(x),$ $\Psi(x),\chi_{1}(s),$ $\chi_{2}(s)$








$\mathrm{C}$ $\text{ }$ $S$
$\text{ }$ uresidual function” $P(x)$




Lemma 4 ([1, 2]). Dirichlet $\varphi(s)(\alpha>0)$
(4) $\varphi(s, \alpha)=\sum_{n=1}^{\infty}\frac{a_{n}}{(\lambda_{n}+\alpha)^{s}}$
$\varphi(s, a)$ $\sigma>\max\{\delta-\frac{1}{2}, -1\},$ $s\neq 0$
(5) $A^{-s}\Gamma(s)\varphi(s, \alpha)$
$=$ $2 \alpha^{\frac{\delta-s}{2}}\sum_{n=1}^{\infty}b_{n}\mu^{\frac{-\delta}{n^{2}}}.K_{s-\delta}(2A\sqrt{\alpha\mu_{n}})+A^{-s}\int_{0}^{\infty}e^{-\alpha u}u^{s-1}P(u)du$,
$\mathrm{Y}\mathrm{C}_{\text{ }}$ $\varphi(s, \alpha)$ (5) (2)’
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$\mathrm{o}$ Na $\bullet \mathrm{C}1$
$\mathrm{o}$ Zn $\bullet$ $\mathrm{S}$
$\mathrm{o}$ Cs $\bullet$ Cl
$\mathrm{o}$ Zn $\bullet \mathrm{S}$
$\mathrm{o}$ Ca $\bullet$ $\mathrm{F}$
(\lambda C as $n_{\wedge}l$ )
$\mathrm{o}$ Ni $\bullet$ As
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